MK-801 alters the effects of priming with L-DOPA on dopamine D1 receptor-induced changes in neuropeptide mRNA levels in the rat striatal output neurons.
In a previous study, we have shown in unilaterally dopamine-depleted rats that increased behavioral responsiveness to the dopamine D1-receptor agonist SKF-38393, which was induced by pretreatment with L-DOPA, is paralleled by specific alterations in striatal neuropeptide mRNA levels. The behavioral 'priming' effect of L-DOPA is prevented if L-DOPA is preceded by the NMDA-receptor antagonist MK-801. In the present study, the question is addressed whether blockade of the increased behavioral responsiveness with MK-801 also prevents the observed changes in striatal neuropeptide mRNA levels. After a challenge with SKF-38393 (3 mg/kg, s.c.), the striatal levels of preprodynorphin, preprotachykinin, and preproenkephalin mRNA were compared between unilaterally dopamine-depleted rats that were either primed with a single administration of L-DOPA (50 mg/kg, i.p.) or with L-DOPA preceded by MK-801 (0.1 mg/kg, i.p.). Priming with L-DOPA enhanced the increase in dynorphin mRNA levels in the dorsolateral part of the dopamine-depleted striatum that occurred after SKF-38393. On the other hand, it had no significant effect on substance P or enkephalin mRNA levels. MK-801 prior to L-DOPA prevented the increased responsiveness of dynorphin regulation. However, it induced a decreased response to dopamine D1-receptor stimulation in the substance P mRNA levels in dorsal regions of the dopamine-depleted striatum. The levels of enkephalin mRNA after challenge with SKF-38393 were not affected by the MK-801 administration. These results demonstrate that the increased behavioral responsiveness to the D1-receptor agonist SKF-38393 after priming with L-DOPA is primarily related to the upregulation of dynorphin mRNA levels in the dopamine-depleted striatum.